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1 the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent ^plication identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company " or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 
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In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
.Ic, P.L.C. or PLC. 

registration under the Companies Act does not constitute a new legal entity but merely 
jects the company to certain additional company law rules. 
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PT, ^^TIC FIBRP. OPTIC IN TERFACE 
1116 iBvenlion xeUtes to a mediod of canneotmg a plastic fibre optic an 
integrated drcoit contaiiung alight sensitive element 

Digital cwnmumcatlotis are increasingly being specified for use in antomotive 
other oonaaner systems and there is a growing mow 
meaK>ds for reasons of speed, banAwidth and inununity to interference along the 
ixansmiesion medltim, ItedMonally optical transmissions systems have need glass 
fibzes fer Ihe optical maJittitt- Sudi fibres have low teansmissioa losses and are 

long distance tdeoommimications. For sborler range liansmissions, for 
10 cxan^le around a home or a ^'^de, mndi lu^ transmission losses can be acoopted 
xyMlrt Btffl a«*ieving the deaiKd levels of data rate and error rate. Over shorter 
distances flia taansmllted powsa: can also reduced whilst maintaining adequate 
leceived signal. Mastic Optical Fibre (PDF) can be used in place of glass fitarea in 
sudd shctfter range commraioations systems. 

However, POF has a greater diameter than glass fibre, bdng approximately 
1000 micron in diameter ooinpared ^ app«« lOO micron diameter for a glass fibre. 
To extract the oiaxiimmi opticd energy fi«m Ihe fibre in any ^Ucation requires 
good optical tx«qpling between ihe fibre and the light sensitive element. For 
speed transmissian flie switching speed of fiie light sensitivo element must be high. 
20 To achieve high speeds the «ze of the li^ sensitive element must be kept as small as 
possible to keep down ^ iaher^it capadtance of the elemeitt since a large device 
with a large inherent c^adtance will be dower than a small device with lower 
capacitance. 
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The eoiuiecticKii of Hie^ass fibre with tb? small light sensitive aiea has led to 
difficulties ixx macufacture and to special papikage designs that can be moie es^eosive 
than equlvalmt coiLvetitioiud integrated cirouit paipkages and whiph are not 

M t 

suitable for the we POF ivilh ats larger diameter. 



It is the object of thQ iites^it invention to provide a POF inter&ce with which 
a POF can be coupled to a silicon integrated circuit containing a small light sensitive 
area thereby reducing the co:st Good coupling efiSdency can be arranged by the . 
inclusion of amirror mounted on the silicon int^|:ated cirCQit 



Tfaos and in accordance with the first aspect of the present invention there is 
10 provided an intet&oe fi)r connjection of a plastics fibre optic to an integrated drcuit, 
the drcait indnding a light $»SLtive element, the infja::&ce including at least one 
rejector for mouDting on a surface of said integrated circuit, said reflector being 
ads|>ted to recdve (he optical fibre into optically coupled connection therewith. 



In accordance with the second aspect of the invexition there is provided a 



method 



»t on an 



integrated drculty said connection being made by mounting at least , one reflector on 
- - said integrated circuit and cpdcally coupling a Sbie optic to said at least reflecton 



The inveptton will nosr Jbi 



dbed fixdher widi refereac^ to the 



^comp^jing drssdngs. ai which; 
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Hg„rs 4 stow. a«™b)y in <=ca«d«>« ^ a 

102. l^vtog oa <m» dto fl«»f a ' 
<^«<^«-s^t ^^mtaa*.p«i-d«a««ve surfers 107. 

the light sensitive aiea 101. 

10 «.dtb«rcoftoteoeiv«aPl«SticOpticalFil«.(E^^^ 

.efl.c*iv. ^o^di^g 103 be nxou^ dia 102 in any ^lo 

rnann^. For example, suitebJe adheave niflterial can be used. 

^ .efleotiv. moulding 103 may be f»*.er shaped additionally 
contact with the s«b^e 105 onane o^moresid^ofli^edie 102. 

theraaecdve^^ding 103 iBinoun.^ onto Ihedie 102 and the^OF is 
.co^ected..oneapeaend.f«.eoriiicel04. Tl« oo^ectiou «-y take place ia a.y 
^t^lemann^r^chanowsopac^coupliBgofthePOFto&exn^^^ ^ 

V 1, TOF is tos ^reotBd by orifice 104 onto the li^ 
light passing ttie FOF is tn»s aireoi j 

sfflisitive area via the oi>e«a end thereof 

. Figure 2 shows a plan view of the embodini«rt of figure 1- 

^ Ih,, die 102 e^ds beyond me reflective moalding 103 on 



IS 



20 



It can be $$ea 



^ leas. o.. » -^e 



and the substrate 105. 
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The die 102 ocaatmns a suitable electfottic circuit connected to the light 
' sensitive area 101 to process fdgnd^ generated by the tight sensitive area 101 and to 
generate signals more suitable fot use in the application in which the POF interfece is 
intended to be wed- 

5 Figure 3 shows a ploralily of refLective moulding$ 'wMch can be moulded as an 

atray of reflective mox^ldings 201 as shown in the figure. The repeat dimensions of 
the refleotive moulding array €tre the same as Hie step and repeat dimensions of ibe die 
when in silicon -wafer form, Ih© reflective moulding array is mo\jnted onto a wafer 
202 of die cdataining light s^isitive elemftrtta, witii tbe first open eaads of liie oiifioes 
10 104 aHgnedwth the light sasitiYeBfe^s of ihe die. The reflective tnoiildingairay is 
preferably attached to the wafer 202 using a suitable adhesive. Alternatively the array 
can be fixedly attached in any other suitable manner, as desired or as appropriate. 

The combined wafe and the reflective moulding array can be separated into 
individual die and mirror moulding assemblies by sawing, lascar scribing or any othetf 
15 known semiconductor separation teclmiqiies or a combination of two or more such 
techniques. 

- The individual di&.aad.reflsctiyejmc»ldffis.ass_emblie8 can.fiien be mounted 

onto suitable substrates or mta suitable pack^«? -using ^cavesitional melihods of 
mountnig silicun mis^s^^ c^cuirs. 
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la a still fttrlber embociiineixt the reflective mouldmg cm conq»rise a plurality 
of cavities (not shown) and the die has a con^sponding pltirality of light sensitive 
areas such that wib^^ the ass^ibled together in accordance with the invention there is 
fonned a nniltiple POP intefece* 



It is pf course to be vnd6i:stood that the invention is not intended to be 
xestricted to detdlls of ihe abo\'e embodiments which are described by way of example 
only- 
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Figure 4 
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